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PURPOSE: A system and 
method for controlling 
luminance of an Image are 
provided to maintain hue or 
chroma of the image while 
increasing luminance of the 
image. 

CONSTITUTION: A system for 
controlling luminance of an 
image includes a luminance 
increase calculator(50) for 
outputting a luminance increase 
with respect to a predetermined 
pixel, and a component 
luminance increase calculator 
(60) for outputting a luminance 
increase for each of 
components constructing the 
pixel in response to the 
luminance increase. The 
component luminance increase 
calculator multiplies the 
luminance increase for the pixel 
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by unit vector of each of the components constructing the pixel to output the 
luminance increase for each component. The system further includes an aclder(70) 
for adding up each of the components constructing the pixel and the luminance 
increase for each component. 

© KlPO 2003 
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■S- ^>H1^ 'S'f »)1>^1 a-ci- f'^si oi«flsV7l ^sV<=H ^ ^>Hlt!- ^"^ol ^l^^^f. 

S. l-a- RGB^il- RGB 'i^^?V'>l|>H ^^S. S.^^ ^-t M-E^iflfe S^ojcf. 

1 3-8: ^"^2^ ;Ml2^>-H]oii 4^ <g^o^ lf7l;Hlo1^Alsl -i-s-iE* M-E}->^cf. 
£ 5^ ^-^S] ;«ill^Al6i]oll aJ-1- H-7l;»lHig-i3^ M-El-vfl^ *l-£olcl.. 
S. 7-8- ^^2) ^13-M^1<=1H] 'g'S-fi^ l}-7l;Hl<H>8-^* M-Ef^flfe *fl-£ol4. 

S. 10^ ^^2^ ^y]^7}^^ ^#«}-^ ^iS^-^^olcf. 

S. 11^ -g- -^-^Sl §^-7lf'7l-^^ ^#S>^ ^l4'M'3£<*li^. 

S. 12fe -g- ^'^oll 4€- «g^2l li-7lf'7>^^ ^t-^l-fe ^HH'S'gSolcl-. 

S. 13^ -g- ^^^21 ^AHl<Jll lt|.^ <^>S-2l H-7l^£ofl u}.^ H-7l;*Il«H^*l» M-Efiflfe l-s.s.c,14. 

S. 14^ £ IS-Hl £Al^ ^^^-¥-(160)2^ ■^^^] 

S. 15fe l|7l7l- Ais c|.^ >Hl7]-;^l <i^S] |j-7l eiAiS-Zi^-g- v+El-m^ a^om. 

S. 16-S- -g- ^^321 ^AHiofl .^jy-si i^-7l5g£.«>ll ^-S-^ H-7H]<H'S-^^ M-e^m^ J:l-£om. 

2. 17-S- S. leofl 2.Al^ ;*)1710 ^T^l^l -y-Afl *#£olcf. 

2 18-S- :E 16oil £Al^ ;»fl730 ia-^12] ^#£0)4. 

5. 19fe -g- ^"^2^ ^aH)o1] nl-# <g>iJ-ai «|7l £fe gj-71 ^ lt7l^S.o|] 4^ <g.^ Mf7];^H;|j-^ll. 

S. 21a2l- S. 21b^ £ igofl liM-a^ ^^■¥■(180)21 ^M] M-^fifl^ 

S. 22^ £ 19<^ 3EAl^ H-7) ;«fl<H-^( 190)21 -^M] M-Efvfl^ S^olc?-. 

£ 23^ -g: ^"gsi ^A]<^)<H) ni-^ <^>a-oi «]-7] .^^ ^c!^ ^ g^7l:g£o^) tri.^ °i-^^7]^o]'^^^-i: 

2 24^ S. 23011 ^1850 'S^fl* Mcj- ^>HlSf7fl 'a'S*l-7l *#S.olcf. 
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tJ-'go) ^SVfe 7]^^ =L ^0^9] -?-E}l7|# 

H-71 ^tt Jicl- ^>^11«^7flfe «g>S-i>^l^A)(<>i)?icfl cl^il-iNlo) SHE), £fe ^e^- TV 1- 

)oH cl:iil-zfl<»lS|fe £fe <a^^S1 <S'S-21 ^7l# ^7]-Al?l^Al ^Efl^ -iS^Chue, color tone). ^£.(chroma) 

^2] '^:?J-(sense of color)-!- -^-^1% ^ Sife "9^ 1I'7|;^M^^| ^ O. >!j-«g4 '^>a-2l lf7|Sl JgS. ir7|fi) 

l|7l;^l<H^^l^ cl>il-Ello]El^ <3^(video image)2l It7l» ;<1H§>^ sl^olcf. uI^^s-mjj^ 4717953oI| 7] 

^^-^Sl i?-7l» ;*l|o1*l-^ iJ-^-^S., Y •tlSLduminance signa!)oI| ^J-nj-^'^^* ^-g-wH '^'^S] |]-7l# ;*iH«l-fe 

^-f RGB ^ 7fl2^ Y ^ 71121 Al5:l-(Cb. Cr ^fe I, Q)S. ^el^ ^, Y ^J:"!] ^^}^^ 

« «»l-8-«l-«^ "S^sl H-7l« ■f'7>Al^ :f oil- cfAl RGB^iS 'S-^olcl-. 

'JJ-'^-a- ^^ol^Cout of color gamut)<>l ^ ^7) a^^o]^^ ^7]7} ^7}^ Y ^S<H1 cfl-g-sl-fe 
^ 711S1 ^Jl^l- ^±^0] A^^ol^ol ^AgS)^. 11-717V ^7l-4a 9^^^ ^efls^ a^/ 

^7.}^ RGB ^ ^a^ofl wl^^ ¥^(7l-t^fl^)* 2J^S|.SS RGB7> <U^ RGBS)- cf-1- wj-i- ^. 'S-<8=«I|e1 

2.^, ^^a-Sl l|7l# 'f^7H 7-171 ^tt el^szL^ ^#sl-«J-'a (Histogram equalization; W.K. Pratt^-1 Digital Image 
Processing, Wiley, 1978; R.C. Gonzalez and R.E. Woods •o'^'l. Digital Image Processing, Addison-Wesley, 19 
93 )^ 'g^sl 11-71 (brightness)^ ^HEl-r^H(contrast)l- ^7}X\^ ^ Si^M", #^ -^S] ^^^^S: "9^ «] 



-g- ^'g<^l >H11 7l#^ol jq-^fl^ 'i^Sl g^7l« ^7>A] 7]^A]s. °i^S\ ^:Q■(^^(hue) SEfe 

^fl£(chroma) -f-)^ -fr^^m Slfe 11-71 ;fllol;a-^l •i'-'S* ;fll^*V^ ^o]^. 

■& ^'^<^1 -^l^oi^V sl-^ ^12 7]^^9^ 2^;^^ -^-S-si H-7121 ^^£.0^ i4el- aj-g-ai o.^ ll'7l« ;HHsi-fe ^-S- 

^ 1^7Hlol^^l ^ fj-^^ ;»ll^«>fe 5J^lc1-. 

■S- ^"^^^l o]^SL7.} Sj-fe ;^fl3 7]^^<>l s>^7i\]^ 'i^s] ^7]2\ ^^c]] oj-el- aj-g-^ o.^. <g>^oj a^;,)^ ;MH sVfe 21-S- 



^7] 7l#^ 3il-^l» «>a«>7l ^tb H-71 ^MH^^l^ 41^21 ^i5l<>ll Cfl?!: ^7]^7}^-%r ^7)^7} 

^ <gAi-?-; ^ ii7i^7>^^ -s-'a-sH 'y-71 di^3i ti-ihi- ^i- ^j^^s. n-7i^7>^^ 
^7if^7i-^ <a^-¥-* ^^]^^. 

^71 ^j^t 11-71 f^7V^ "S^-?-^ ^71 S^±<>\] nfltb lt7l^7V^2l- ^71 21 ^1- ^^^^1 

^^El* ^«V^ ^71 Zl- >a^tS. 1^7l#7>^^ ^7| 'g^l^7] ;«lH^^lfe ^71 ^^2\ Sj-^L* 

^d^al- ^71 ^^^21 1^71 f'7>^* 7}^^^ «a>a-^* Cl ^Hl^n^. 

^71 ^111 7]^^ Bl-;M1» t>a«l-7l ^^V c)-# 11-71 ;flH^si^. 1}-71X1<H^A1^ 41^21 -a^^jfe*))! ^-g-«l- 

11-711- 11-71 <aA}.«; ^^.7) II-7I0II ^^^V^ 7l§ll-7l# #^«l-fe 7]^Z): ^^V.?.; ^^-71 7l§l|7l2l- >i^7l 

11-7121 ^VoHl 'a-S-sV^ l{-7l^7V^^ l|7l^7V^ •a-tV-?-; ^7| 11-71 #7f^O.S.-?-E-l -^-71 ^^2] oj^^^L 

» n-7i^7>^^ ^]^^^ ^^^i ^-71-^ <&^^; ^ >^7) ^^21 -a^^s:* 
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;«Hl 7)#^ t^J*>7l a ti).=. ^7] ;fll<H^^m. 

cf^si 'y^'^^^i'Hi -^i-§-*>^ i}-7i i^Ei-DiEii- ^7l3^e^■^)E^ o^-ii-?.; >a-7i #^5^011 ^ 

EiS. ^^^S S^jL. 

^71 71^51: ^^l-^-fe. <a^^ ;HH^Sio)1 cfl^«l-fe ^^2] 7]^||7ls)t oj^sv^. >a-7l #^?]t<Hl ^-g-sVfe 7] 

^71 71^^ ^^^7] <i^^7] ;HH«J-^-& ^^ofl cfl^ H-7lf'7l-^^ #^s>fe 'a^l; ^ ^ 

71 H-7l^7l-^ofl -S-'a-S>e^ ^71 4x^31 ^ il- ^>aSf^ ^^^-^S. ^7]^7}^-^ #^«>fe ^a-^^l* ^Hlltcl-. 
^7] Z}- ^^^tS. i]-7l-i'7V^^ 'ciTllfe ^7l i^3l ^4lo)l Cfl^ f]-7l^7]-^3q- -^7] 4l^2l 

^7] it^Sl ^^^S>^ ^^^^ -^7] n ^^^^ H-7lf^7V^l- 7}^^^ tj-T})!- ^HltVl^. 

'S-71 71 3i-;*i]» 'a-Aje>7l 4Ht!- ci-# 'a^H-71 ;HH'i'-'a-8r. it^si ^^^51-^ -S-^i-i- f-oflAj ajcfl 

^ ^^1; ^71 7]^^-7]s^ ^eJ-7] sjrflsi:^ 5^-^ ^^loi] cfl^ ^M^V-^ll- #^«l-fe -a-?] ^7]^}o]^- ^7] <y a.Ai 

^^dSffe ^il-oll -g-^«H ^71 1^-71^1-0)0)1 >a-g-5V^ a}-7)^7].^^ #^3>^ <a-7il; ^7l <a^>Oil- ^^^i} 
^71 l|7lf^7)-^oll -g-'a-^H ^71 <a^Al3:« ^^^Sl-^ Zl-Zl-21 ^^o)) cfl^V «|7lf^7l-^^ #^§1-^ ^ 

;^1: ^ ^-*^«l-fe zl-zl-21 ^dtsl- >S-7l zl-zl-sl ^dio|] cfl^v «]-7]^7|.^^ 71-^Bl-^ 

^71 m 7]^^ ^■?]]% ^Ajs>7l ^1L>- £ "^^1171 ;^ilol«J-'a-&, cfn^sl -S-its 'a^'^^i-^3:<^l -^-^^ 

^71 i^El-DiEii. %^t}^ H-7lshel-niEl -a-iV'STil; ^7l #^si<H| ^-g-*l-fe 7l§i}-7m* t-^sV^ 7l§sJt 
'a-Tll: ^7l 7l§H-7ia^ >S-7l ^cfl>^^^ ^^-^-si ;H1<+«M H-7l^>i}H]» #^*|-^ W,'-7l^>S-Hi ^^^n] 

: ^ ^7l •a^'i^^SLl- ^^^^t: ^iii* zl-zl-ofl ^7l H-7l^^al# '^^^c^ #^«>^ -S'^tlr'a-;^!!- ^h1«V 



^71 11-71 sl-el-0]El oi-a-^TJlfe, -^-7] ^^dsl-fe -9.i5ilr#ollAi ^cflsl:^ ^4i£l St^ 11-71 2|-sl- 

^7l 7112 7l^^ J!l-;H1» *^j5l-7] ^tt «9^2l l}-7l^£ofl trj-e. ^sj^^ |V7] ;(lH;a-^lfe, 4^21 ^a^^ 
•a^'^^^il^sl- ^^31 ;«il<H^:£ofl -i-'&sM. H-71S1 ^^hsl ^£-1- ;a^sm Wi'-7l<8=^ 4ai-oiEi# t-^s}^ 
H-71^^ 31-el-ulEi -a^:^; ^ >a-7l H-7l<8:>S- jq-ei-niE)ai. >s-7l <g^'tl:£o1| -g-'a-sH <g>S-si «i-7l* ^iHs]-^ ^7] :^ 

^71 H-71 ;HH-^fe. ^7l "a^-^^^^ofl ^^Sl-fe gl-71 Sl-el-nlEll- #^«l-fe lV7]3).e}.o)E^ .^.7] %^^o\] 

7]^^7]ik^ 7]^t}: -a-a:-?-; ^71 7i^n-7i5t^ >a-7i sicH^a^ -a-a-^-^i t-^st^.^ ^i-a-^M 
ii-7i^^i-Hi» #^5>^ n-7i«j=>a-Hi -^71 «a^<g'S-'ti^i- £-±% ^71 h-71^>s-hi* -g^ 

^7) 11-71 al-el-nl El o!-tV-¥-^, ^71 «a^*g^'tl:£» T^^j^Vfe Aibl-f'ollA-1 ^ cfl stl- AriiSl glr^ H-71 s^el-nl 
El 5. sl-^ ^^^^ ?!-^. 

^7l ;h12 7l#^ 3£^^^ %-^^si-7l ^t!- «S^2l H-7l:^£o]] t^€- ^-§-^ lh7l ;«flol'i'-'a'a-. cf^^l ^di^ 
'a^'g^'tl:^^!- it^gfil ;^«>l'il£'^ ■8-'&*H, 11-7lsl f'^si :>js^^ ^^t}^ H-7l^'a- i^ej-DiEl-i- #^§1-^ 

I^Bl-nlEl -a^'aTll; ^7l ^7]^^^ sJ-HI-d) E-] '^■71 •g^'tliofl ^^SH «^^2l l]-7l» ;HH«l-fe H-7l 
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aofl ^-g-^v^ 7i^n-7ia^ 7i^si s^^'a;^; ^7i 7i^i}-7m^ ^7] ^t»^^^ ^-tt^si #^s^o.s.>j| 

^7] ^^7l3I^^^■^]&) ^^V7] <a^<g-y-^a^i- ^--m^ ^x^tk^ ja-^^si i]-7i ^e^- 

'8-71 ;*)13 7l#^ ^^JS>7l <g^2l ^7l'a^o1| a)-€- ^-§-^ ^Hjol^^l^. ^^s. 

51:21- 2|i5tl- 3l-e1-ti]El ^ ^7] •y^'^^-ils, ^7] Bj-efoiE^ ^^^s] >i-7l cf^sl #^5i, 

^7]^^7} lt7l^s:t it7l'g?l 

^71 l|7l'a4H «j=^-?-^, ^7] <a^'g>a-^J:ofl g]-7l 3|-El-o)E^l- #^S>fe IV7I S^e^■DlE^ o^-^i-^; ^7] ^7] 

^b:\-u]^]s\ ^7] ^^^^<^^^S.2\ ^7]2] slcHstuq- 2^4^51:* uis*H ^7] f}-7l 3^e|o)E-l7> ^^vofl ^e>fe;^l« 
^^«H ^^v;SjiL« ^^vwlia-?-; S ^7l ^^^&s\-^7] ^7] s^i^t^]^o\] -g-^sH ^7] ^7] ^^7} ^ 

^^a n-7) i^5i-niEi» t-^^vfe ^:f>t i}-7iAij: ^am^. 

«m ^^^s. Itcl-. 

^71 ^113 71 3l-;^fl« -a-^a^W ^t!- 'g^'-Sl il-71'a^oll 4^ il-71 ^lol^J-'a-gr, Cl-«^-2l A^lS. ^1 

"J^-^^-tlJ^sl-^i^si ;HH^J:oll ^^5M,^7l -a^-^^^^si ^7121 2icfl5]t34 ^ ^'■7121 aicfl 

Stsl- aldiSJt^ Bl-e^-DlEl ^^^y^]; ^ ^^-71 ^J^<a>8^^. ^7l ^-^^2]^ >^7] cf^Sl t-^gJt. ^] 

<^^^±^ H-71S1 ^tfl 71^^311. 7lg'Sl: ^ ^^Ja lJ-7121 7lg'Sl:^ 2l4l 7]^ik<^ ■%-^t[<^ 

^71 <a^«3'^^:fe2l H-7l^^7> ll-7l^^-l- H-71^^1 *^^7il» ^^]^t^. 

^ "^'^^ ^ ^^fil ^^^S] o)^ ^ a. ^.^21 ^Alofl 21SM ^^^Slfe ^2)^ ^-S-*1 <^l«ll«l-7l ^«I1A-1^^ 
Si W>^31^> ^Aldi]» oilAlS>fe ^ ^ £^0)] 71 Ml-g-^ #SSV<^o>oV ^cl-. 

^1€ ^s-¥-^fe -g-'a^v Y^ll* H-El-Hfl^. 

£ 1^ RGBl- RGB ^?^<HUi ^^S. S^tb M-Ej-tflcl-. £. 1^ R(red). G(green). B(Blue) ^Hl- RGB '^ ^ 

^Hl^i 371 # 5}-^ «lEl^ ^tg^V ^^Ojcf. 

2t ^4;(P_1. P_2, £^ P_3)fe RGB 'i^^^'Hl><.i 4i^2l H7l(L_A, L_C, 2.^ (L_A+L_F))Sf l}"^* «lElS. i 
>^1« Si^i^. n ^el^l a7l(L_A. L_C, 2 ^ (L_A+L_F))fe zi" ^4i(P_l. P_2, P_3)£l lt7ll- i+El-vflJl, zl" 
«ltlSl «|}-^^ ^^(sense of color)^ H-El-Mlfe ^0.5. 71-^ ^cf. 

dt^Sl ^4l(P_l)^ ±^3] a7l(L_A)5sl- 'S-^l- ^ElS. £ 3# #2:Sl-^, ^4l(P_3)2l 37l^ ^ZflSl 

^:ii(P_l)al H71(L_A)<>11 al*l-<^ L_F<?}-# *7l-5>JL. ^dt(P_3)2l ^eflal ^±(P_l)2] aj-^^ ■g-'acl-cl-. i45l- 

Sl-4i(P_3)2l ^7]^ ^Efl3l ^4i(P_l)Sl 1^7H Ul«l-0^ f^7>Slal. 31-i:(P_3)Sl wj-^^ €=1121 3l-i(P_l)2l wj-^ol 
-S-<as>S.S. 31-rfc(P_3)2l -^^^ €2fl2l ^4i(P_l)2l Ajj:a-'S- ■§-'a«l-t^. ^'^Sl ^AHofl 143. l1-7l;HH^^l 
S iJ-^-S: ^4i(P_l)<Hl cfl'^ ^rL(P_3)* ^H.^ ^ol^l-. 

::iel>4. Sl-4i(P_2)2l 37l(L_C)^ ^efl^l S^4i(P_l)2l 37l(L_A)°ll «lsl-<^ 71-51-^0.14, 3^±(,p_2)s] ^^sfl 
SI S}-d;(P_l)2l «oH1^€- ^iS. cfS-nl-. Kfsl-^i 5}-4;(P_2)Sl ^7l^ -^Ejjsl S}-iii(P_l)2l il-7Hl ul*}'^ #7l-slu|., 
P_2)sl »?}-«J:2f ^eflfil ^4:(P_l)el 'i'-^^'l ^iS. 4^°.^, ^MP_2)s] >a?:?}-2l- ^eflfil S}-4i(P_l)sl >!fl:a-^ a^s. 
el-^cf. al.Bl-/.1 <a^2l ^^o| ^^sVslfe^;.11^ol 

£ 2fe -S- ^-gsi ;(iii^>^HHl 11-71 ^H^J-A1 si M-Et>dicl-. £ 21- tt7]}>.]]o]^^^]a 

00)^ ^cfl^^^ "a-tl-^-dO). 7l^2l:<a't}-¥-(20). 01^ ;»lH-^(30), H-7l*V ^-tl-¥-(40), g^7l ^7}^ ^-tl-^-CSO). RGB 
^71-^ 'a'tl-¥-(60) ^ ^J'S^'tb^CTO)!- ^«1?:V4. 
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^7}^ <^^^(50)^ R/G/B^m ^^^^ ^<i-¥-(61. 63. 65). ^fl^-S ej^(5l) ^ ^7]^7}^ <&^s\S.(53m 
^Hls^D^. RGB^7l-^ ^1-51-^(60)^ R/G/B^ll^ ^^^^ ^-iV-¥-{61. 63, 65) ^ RGB^7}^ ^'ll-^S.Ce?)* 

^cflA^^ ,^A].«.(io)fe ±^2] ^an^MSL^ t^^^«>^ ^-^^crd, ^^(go. ^-^cBi) ^hi -a^c^^ 

)^'Hl^i 2jcfl2]t* ^^-li-il^CRi). ^^4^i(Gi), £fe ^'yi^:£(Bi)l- 7l^St •^'^-¥-(20). <a>i}-¥-(40) ^ 

l|7l ^-7}^ ^<lV-^(50)S. #^tbi^. ^. ^cfl^j^ •a-S^dO)^ ^^sl <a^Ai j:^ ^^-il^JKRi), ^-^l^ds 

(GO. Sfe ^'^^iliCBOf'oji^i ^'^i§]t* ^^sj sJt^ <a ^^fcl^sj ij-7)(Y, o]t\- '^cji^d^(^Ji)2} i,'-7)'ej- ^c]-.) 

71^51; '^^^(20)^ ;HH-¥-(30)2l -t^^J^CGvaOsf ^cH^g^ ^'ll-^-dOsl #^^J:(Y)<H) '%-^n<^ ^^^^^ 
^'a-?-(10)S} .•t^^:£(Y)«H| 7l§l]-7l(Ref_Y)» 7n'!+sf:a, 7]^|^-7](Ref_Y)» ^7]^} '^^Jr^(40)S. 

°m ^H-¥-(30)sl #^Ai^(Gval)^ ^>-8-^Hl 4^ Si^f. ^. 7l^sJ: <a^V-^(20)^ ^^^^^ "S^ 

•¥•(10)^1 #^'ili(Y)ofl ^-g-^l-fe 7l^l}-7l(Ref_Y)» 7l^g}-7](Ref_Y)fe ^cfl^^-g- •il'il-^dOSl t-^/Jl 

<a>iV^(40)^ 7l^^7l(Ref_Y)s1- alcfl^^^Sl f]-7l(Y)oll ^^*M ^7l #^^Xl-(Ref_Y. Y)2] l]-7l*l-ol(dif 
^7l(Y)i4 7l$H-7l(Ref_Y)o)] -§-'a-*H -tl^^l-CReCY, Y)s] ^7]^}o](dif_Ym 

i|7l^7>^ ^^d^(50)^ <a^Ai^, 2^cflAj«. <aA}-^(io)sl ^ «]-7l^V "3^^(40)21 #^^J:(dif_ 

Y)ofl -g-^^V^i. alnfl^^CAj^)^^ «T-7l(Y)<H) cfltt H-7) f^7l-^(Inc_Y)* ^fl-iV^l-Jl, liM^7>^(Inc_Y)* RGBf'7>^ 
^^■¥-(60)S-t-^^Vcf. 

RGB^7>^ -a^i^CeO)^ <y ^Ai:5.fi^ |V7]^7].^ ^tV-¥-(50)Sl #^>d^(Inc_Y)<Hl -S-^5f<=>i ^ RGB^fl tfl^ 

z]- RGB^7l-^(Inc_r, Inc_G, Inc_B)^ ^I^^VJI, ^J-7l RGBf^7>^(Inc_R. Inc_G. Inc_B)^ ^-S'a^-T-CTWS. 
cf. z^- RGB^7V^(lnc_R. Inc_G, Inc_B)-a: ^^7]^7}^ ^^-¥-(50)21 #^-tlJ:(Inc_Y)2f ^^^1 <a^Aij:^ 

^>g^A).«.(7o)^ 4i^2l ^-^d^l-fe RGBfiJ- RGB^7]-%= Sl^-^(60)Sl t'^^^*(Inc_R. Inc_G, lnc_B) 

fil ^ol ^^-a^-i-CRo, Go, Bo)* 

R/G/B^fl^ "^^^(61, 63, 65)^^-6: A ^fl^S. 'a^sl^ ^-^^^CRi). ^^-^-tl^(Gi) ^ ^^-il^:^(Bi)<^l 

cfl^ ^fl^EKR_vec. G_vec, B_vec)* 7^1<+*H, ^^-^l AAs\ e^«lEl(R_vec, G_vec, B_vec)-i- ^11^^^ 

^(51) ^ RGB^7}-^ ^'tl::^S(60)^ ^ll^^^Y(51)fe ajcfl^g^ ^^-^-dO^I S'^-id:£oil -g-^^M R/ 

G/B;*fl^ ^^^El <a^-¥-(61, 63, 65)21 #^^2:»(R_vec, G_vec, B_vec)^3\ -ti'S^Sl-jl. >tlJ:» 

7l'i'7>^ ^'a-5|S.(75)S ^%ri^t\. ^]l^>«d^-¥-(51)fe ^cB ^^^El« ^o] HV^ajsVc}.. 

giM#7>^ ^'iVSlS.(53)fe ^ll^^^-¥-(51)2l t-^^ssf ^7\7^\ <a^-^(40) 21 #^^J:(dif_Y)» =L ^31- 

» RGB^7l-^ 'a^5lS.(67)S. RGB^7l-^ <53'a:^^(67)fe ^7]^7\^ 'a^sE|^(53)2l #^'tl:&(Inc_Y) 

21-R/G/B^ll^ 'a^^E) '^^■^{61, 63, 65) ztz1-2l #^>tl3:(R_vec, G_vec. B_vec)* AASi\ R/G/B><fl^^S. 
<H n ^3Klnc_R. Inc_G, IncB)* 5^^'tl:-¥-(70)S. 

£3-8-^ ^^21 A]2^^\<^<^ 11-71 ;^<H^Alsl y^'e^^^t^. S.32) 11-7l;Hl<H;a-^](200)fe 7l§ 

'T3'a-¥-(20). ois.^flo1«.(30), g1-7l<a'i}-?-(110), 11-7l^7>^ '^^^■¥-(130). RGB*7>^ ^^V-?-(60) ^ «^ 
70)* ^al?!:^!-. £ 321 g1-7l;H]o1 ^^1(200)^ £ 22] ^7]Ao\'%^mQ0)S>t ^^\t}B.S., l^71<a<4-¥-(110), 

11-7l^7l-^ ^'tl-¥-d30)ofl cfl«flAin}. -aig^>c1.. 

«i-7|o3A}.a.(iio)fe RGBS. ^^JSl^ di^2l «g^Alj:ojl cfl^ ll-7l(Y)» ^H-tVsM, 7l$s;t ^-i}-¥-(20)i21- 

ff7l^7l-^ -a-a-^dSOS. #^t!-4. 11-71 ^7>^ "g-y-^dSO)^ 7l§5l: ^^^(2021 #^^^(Ref_Y)2l- H-7lo4'iV 
■¥■(110)21 #^^J:(Y)2l^2l 11-71 ^l-oi(dif_Y)# 7fl<+5>Ji, 11-71 *foi(dif_Y)» RGBf'71-^ "a'iV-¥^(60)s. «>1 
^-f 11-71 :*V'^I(dif_Y)fe 11-71 f^7>^(Inc_Y)2f 

RGB^7l-^ ^'a-¥-(60)fe 41^21 <a^AiJ:2l- ^7]^7\^ <a'iV^¥-(130)2l #^^i(dif_Y)o)1 -§-^«H RGBf^7V^ 
(Inc_R. Inc_G, Inc_B)-i- 7^)^s>JL, >a-7l RGB'^7]-^(Inc_R, Inc_G, Inc_B)* ^-a<a-tl-¥-(70)S ^^'S'y- 
■¥■ (70)fe '^^^^^■^(Ri. Gi. BD^f RGB^7>^ 'a'tl-¥-(60)2l t^^'ilidnc.R. Inc_G. Inc_B)2l ^-il l-^-tl:&l-(Ro. 
Go. Bo)* 
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jq-afn]E| ^>a-¥-{145). 7l§S)t ^'5+-¥-(20), H-7l^^Hl ;«i|-tV-¥-(140). RGB •g^-!+-¥-( 150)1- ^al^^cf. 

i^■7l3^e^■ulE^ 'aAV^(i45)^ -iisKRi.Gi.Bo* "a^^oH •a^'^^si n-7i3^e^-tiiEi« :i=8«^o^ 7]^ik -a^^ 

(20). lt7l^>S-u) ;<fl-!+:^(l40)»ll 1^71 i^e^-nl 1- r}^?} $X^. =l eflS-Ai. 

7]^Sl: ^'i}-9-(20)^ ^-t^ a>sf ^-^SfS.^ •^'g^ ^S^^cf. 

?i-7i*^>a-H) ;^i>a-^(i40)fe 7]^ik '^^^(.20)3.^^ 7]^ n-7is^# <a^^ji tt^^s. ii7]iij-efoiEi <a>i.mi45)s. 

YEl l}-7l4el-°)Eil- ^d^^<*H -a ^ ^3: SJt^ ^l-tt^ ^. ^ RGB -S^^tl-^-dSOoll ^n^M^. RGB ^ 

-a-^-dSO)^ 'a^<S'S-'tl:£(Ri.Gi.Bi) ^^'^ cfl^sfl §^7l«&-S-al ;«(|'i!-?-(l40)S-¥-El ^7] ^^y-Hl* -g^-a-sH 

H-717V ^JKRo.Go.Bo)* t-^Al^cf. 

S. 5fe ^ ^<g2] ;Hll^Alo|]<Hl 4^ <^^v 1^7l;HH'8•^* H-El-vflfe ^^^o\t^. H 1. £. 2 £ 51- ^2:«><H i=9 
2| -a^^SKRi, Gi. Bi)oJl cfl^V |t7l# ^7H7l^ 4^2). 

^cfl^^^ ^^>-¥-(10)^ 2^>i^<d^(Ri). ^-^^JKGi) ?J ^^-^>tl3:(Bi)^ i^S) ^4i)-l- 

Sf'^ (40013:7)1), ^'i!l'tls(Ri). ^-ui^O^CGi) ^ ^'^>il^(Bi) ^ofl^i ^cflgit^ ^^-fe ^^^J:(Ri). ^-ai-tl Jl(Gi) 
^-ai^SKBOS ■f-*}'^ ^^c|-(410^!-7il). 



^-sm 1 

r==Maximun(Ri, Gi^i) 

^7]A] di^Sl 'a^'!Q:£(£fe ^it)« ^fl ^^*(Ri. Gi, Bi)^o1)Ai ajcflgit^ z^^ aIJis^ ^j-^ s^oltV 

i:^-. ^tJl^y^ oiAVYdO)^ ^cflAl^(S^ >i^«.)o)l cut!: it7)(Y)l- 7l^5it ^-^-¥-(20), ?^7l^]■ ^<+Y(40) ^ W^Mf- 
7V^ ^-il-¥-(50)S. t-^^Vcf. 

7mst '^'^-¥•(20)^ ol^>il<H -¥-(30)31 #^'tl5l(Gval)oi| -§-^SH(42m;^), -a^/fclj^ ^tll>tlJ:(£^ 

^^^)<^ cfl^V g]-7l(Y)oll ^-S-S>fe 7l$H-7l(Ref_Y)» 2» -f-SH 7|)<iSl-t^. 7l^l]-7l(Ref_Y)^ H-71^1- 

■¥-(40)S #^^cK420'a;^]). 



^ ■SKl 2 

^7lA-l Ref_Yfe F(Y)oli^. F(Y)fe ^^^IS. S^sjfe ^IcflAUKSfe >a^)^ cfl?!- ^7l(Y)°H cfltl- ^^^\^. ^. 7] 
^11-7l(Ref_Y)fe ^tH^JKSE^ ^J-@r)o|| cfl^ f1-7l(Y)iJl- -¥-(30)21 #^'i!±(GvaI)o11 2J*V<^ ^^^cf. 



^(Jc)=S^l X(x^x_max)°"'"+^2 

<=^7lA-) gi^ tt?)l<y(scale) ^y-^c.) ji, g2fe iL-5.'^(offset) Gval^ ¥ '5'(7ll-;^fl^)^ H-El-^^ ^^r^]"^. 
l]-7l(Y)l: Slnl«H, x_max^ 2lcflH-7l(Y)S "^-^(efl^icn R. G. B7\ 3L^ ^cflo] ^j?.)<h1 cfl-S-JacJ.. 
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^EflSl <a^Al J: afe ^7)(Y)» M-Ej-ifli^, ^(B2)^ FQofl S1«H ^S^^^ 7l$^7l(Ref_Y)S Sln)^ 



if x> xjh, F\ix)=g\\X{x^x_maxf^'^+ g2\ 
else , F2ix)=g\2>(.{x^xjm!aCf^'''^+ g22 



^7lAi x_th^ ^7)^^31 M-Efvflc^, glio. ^ «J;5fl i^Ej-vfll^. g21^ ^ »1;5<11 

i2.H.>^ Gvall* Si-sfl M-e^hEcI-. S^V. gl2fe ^ =f-:^S\ ^i^U-y ^v^* v+Et 

vflt^. g22^ ^ ^341 iLH.-^ M-Ej-vflt^. Gval2^ -f- Si^fl ^^^l M-e^hHcJ-. 

^==r ¥\0^ F2()^ al-a'S «-=t^S. 7l^l^-7)(Ref_Y)* M-E^xflB]. ^(Bl)^ ^efls^ "a^-yj^ H-7l(Y)l- 
M-EftflBl. ^(B2)^ FKH Sl«]-':«1 'S^^J^lfe 7]^ ll-7KRef_Y)l- Slnj^c]-. a^. B2fe Ref_Y<^lcf. 

m7flsl Hl^l^ ^^1- AV^s).^ F(x)fe Sfif S. ^^cf. 



5 

if X > x_thCk') and x < x_th(_k-l^ 



«^7]Al ^l^Sf^ M-El-vflr.!. gl(k)^ k^^oll><.iSl -S-'r* M-E^vflo^, g2(k)^ k^^oJl^i 

£ 10-8: -S- S'^'Hl i4€- l}-7]f'7>^# ^#*>^ ;<fl3€'S£<^14. £ 10-& ^ -^V-g-Slfe F(x)2l S. nf^ 

^Aj<4is. F(x)^ -a^g^^-i-^ 



'^n-^ 6 

x > x_tfiik) and x<x_///(*-l), 
(1 <k<,m) 



<^7lA-l, kfe ^?V^ ^I^SV^ ^1^7)-# M-Efm^l, Sl^ ^-{d7l^7)» l^Eflflol, s2fe iJ-S-^-i- ^E^^flCf. Etb. 
F104 F2()fe ^"T^^ 7l^l^7l(Ref_Y)l- M-E}-vfln^, ^(BD-S: ^2fl2l -a^Al^ £fe ^7]{\m u)-El-vfl 

"1. ^(B2)€- %^ FlOofl 'S'^^Slfe- 7lg' 1^-71 (Ref_Y)l- ajnll^-cf. -2^, B2fe Ref.Yolnf. 

£. -g- ^"^ofl ^7Wy\^-%: ^t-sm ;<fl4>a'g£om. £ 't!^^^(F2())sf ol^^^^(Fl()) 

^-^€4. ^7]^^ Bl-e- YolJl. B2^ Ref_Yo|cl-. 

£ 12fe ^ ^"^ofl tc^^ ^7W7\^^ ^%^\^ AA^S.^lSLo]x:\. £ 12S) Aj-^j >^«i.>q(3)oj f()7> gl = l, g 
2=0. Y.Gval ^o] 1^.4 # n}l«Hi ufEVu}^ = <y^ <:g^o^ gv^j^ ^j-^^a]^ ifl ^\%.^ ojcf. ^ bi* € 
e||al S^diSl ^71 SKY = BDl- 31^1 SH, ^ B3fe FQofl 2|8fl -jVl-oi^ 7l§ ^,'•71 5l:(Ref_Y = 83)* s^nit^cf. 
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2S1 FOS. ^^^^ ^o] oVMcf. 



^«|-.^ 7 
«j?//l.J' = Ref_y - Y 



'T^n^ 3^7^ ¥*(Gval)ol lol«fol^ #7](Y)<H] cfl^ 7l§^7](Ref_Y)7l- f^7]-s)H. ip^(GvaI)ol Qo. 

S. ^esV^ 1^7lS>ol((dif_Y)^ *7l-tb'^. nl-El-Ai i|-7l:xl.ol((dif_Y)^ ¥^(Gval)oIl -i-'g-Sl-^H ^l<H€cf. 

^7lf^7V^^'iV^(50)^ ^fl^'5d«l-¥-(51)fi1 t^^-tlxfif mm ^^■¥■(40)31 #^'t!Jl(dif_Y)»JI ■%-^^}<^ 8 
■i- ^n-^^ i]-7l#7f^(lnc_Y)-g- 7n'tVt!-cK440^7n). 



8 

/MC_y = dif_r-rCM^ax_Vector) 



<^7]^^ Max_Vector^ ^^s] <a^Ai^(£- ^'^^:^(Ri), ^^^^(Gi) ^ ^^'^S:(Bi)f'<Hl 

aicflSl;* ^fe ^^(Sfe ^^^H cfl?!- ^^«!1E1« Slnl^cf. o] i,»-7l^>ol(dif_Y)fe RGB S-^-Hl cfl^ giM 
■f'7>^(Inc_Y)l- >4El-<acf. 

RGB^7>^o3A|.«.(60)^ l|7lf'7>^<a<i^(50)S] #^^:£(Inc_Y)i4 "3:^ <aiEi ^'l}-¥-(61. 63. 65)21 ^ % 

^-tl^(R_vec, G_vec. B_vec)oil ■S-^Sl-<^ 't^'^M 9S. S^S)^ rt^S] <a^>tlJ:(a^ ^-^.m ^^m^ ^ ^-^^ 
MRi), ^^^S.(Gi) ^ ^^-UMBOS^ ^7l-^(lnc_R. Inc_G, Inc_B)-i- :^^^m450'^m. 



9 

/nc_J? = Inc_ Y xR_ vec 



Inc_G = Inc_ Y XG_ vec 
Inc_B = Inc_ Y xB_ vec 
R.vec =bl xRi -rMl 
G_vec = bl xGi ^Ml 
B_vec = bl xBi ^Ml 

Afl=>/ Ri^+Gi^+Bi^ 



<^7lA^ bl-S- ii^H-a ^"^ols, R^vec. G_vec. B_vec ^^A'^S.(Ri). ^-^^SKGi) ^ ^'il?'il3:(Bi)ofl cj)^ ^ 

5j;a<gAV«(70)fe ^^931 <a^'ilJ:# ^^^SV^ ^-^Ji-tlsCRi), ^^Ji^JKGi) ^ ^'a!^Jl(Bi)sq-RGBf^7>^<a'iV^(60) 
31 t-^-ilst-dncR, Inc_G. lnc_B)°1) -§-'a-«H ^7l7l-f'7>fi ^-ajAlSKRo), ^-aj^^CGo) 5J ^-aj^JlCBo)* # 
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10 

Ro = Ri ■+■ Jnc_R 
Go = Gl + Inc_G 
Bo = Bi + Inc B 



^(Bi)2^- i|7l #7l-^s.(Inc_R. Inc_G. Inc_B)2l ^^S. S^^cf. ^ ^"^a) "a^^l«^ol| nl-e- "^-S-Sl 

H-71;M1<H<8-^1(100)^ H-7J-1- f'7>Ai?i^Ai ^eflsl f-sl -B-^)^ ^ S:i!f7> slcf. 

#^'il:£l-(Ro, Go. Bo)2l l]-7)^7l-^ol ^cjl «f7ll- ^ Si^SS. -i'^'tlS:-i-(Ro, Go, Bo)-e- RGB^ 

i 6-8: -g- "J-'^sl ;^12^aH1o11 o)-^ <g>a- ^>7l ;M1 »iv>a * M-Efiflfe ^f-^oicf. £ 3 ^ £ 6* <a^'tls(R 
i. Gi. Bi)sl ^^7l» ^7M?l^ w^vig^ ^"^^cf. £ 6^ £ 5^1- -fi-AVsl-s.^. o)s). j£ es] s.^a^oi ^y-^^jg^i >g 

«^7)<gAV«.(iio)^ ^^-^(Ri), ^^4(Gi), ^>i^(Bi)J2-S. ^^JSl^ ^^«H(500^;^1), ■a^-tl^Loi] 

liMCY)* 11* -i-sH Til^ltbcf. 2: «]-7l<gA]:-^(iio)^ di^al <y^'tl:£# ^^^*>^ ^>^'ilJ:(Ri). ^ 

^^:£(Gi) ^ ^-ui^JKBiH -S-^^M 4i^sj <a^Aij:o| «^7)(Y)« Tfl^ilrtbi^. 



^^-il 11 
Y= a\ XRi + alxGi + a3 XBi 



<^7)Ai, al, a2, ^ a3z^-z}--8r ^^X* ^^^S]-^ RGB>tlJ:2) 7>f^^l(weight)l- M-Eftflfe ^^o]z^_ 7]^:^ 

^'t}:-¥-(20)fe i^-7l'a'a-?-(110)sl #^'ilJl(Y)o)l -§-'a-«f'H 7l^^7l(Ref_Y)« 21- *SH T^t!:cl-(520^7ll). 

^7l^7V^ ^-ar-^-dSOfe °d^^^ol1 cfltb H-7l(Y)S!f 7l§l|7](Ref_Y)ofl -S-^«M. =T^«h^ 121- -i-§><^ "U^^S. 
<H1 cflt!- ii-7l(Y)S+ 7l^l|7l(Ref_Y)sq-^ H-7l;*>ol(dif_Y)» ^^^^-(530^:^1). o] H-7l:*>ol (dif_Y)fe^ l|7l^7> 
^(Inc_Y)<»14. 



12 

Inc_Y(=dif_Y) = Ref_Y -Y 



RGB^7l-^oi'i}-^(60)^ g]-7l#7l-^^>t}-:^(50)ai #^^J:(Inc_Y)i4 ^fl^ "a^-¥-(61, 63. 65)21 #^ 

'il3:(R_vec. G_vec. B_vec)<Hl -S-'a-5V<H 9S. i^slfe RGB^I A ^7]^7}^(lncJR. Inc.G, Inc_B)* 

^i^-a-a-^-CyOfe <a^^5:l- ^^^sF^ -^D ^^l-sl z^-z^^f z^-z^o^ i>7)f^7>^(Inc_R, Inc_G. Inc_BH ^"^^^ H" 
7l7h ^7]-^ t-^-tlil-CRQ, Go. Bo)* *^-tlJ:(Ro. Go. Bo)^ ^^-^ 102^ ^o] fi^^cj-. 

S. 7-8- S'gsl ;.fl3^Alc^loi] 4^ c^^ ^7];^]o]^^^ M-Efvflfe S. 4 ^ S. ?■§: #2:§W 'a^^:£(R 

i. Gi. Bi)fil ^7]% ^7}^■]-7]^ 'ivia* -a^^cf. 

^^1. «S^'tl:£(Ri. Gi. Bi)7V l]-7ls|-e)-DlEl <a<+-¥-(145)olI «a^€cK^l600 
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Ri.Gi.Bi'^'^'l -i^^ (color gamut) M]<H]Ai ^7]^ ^^^^7] ^sflAife, ^J^-ilJlS) ^7]^ ufEfifl 

^ ^7l42l-°lEin ^-8.«|-cl-. «^-7lal-Bl-nlEll. ^t}^ Hj-g^ cf^7l- Xli^. ?J RGB ^"fl^i -ysl 

^7]^3\v]^ °a>!Q-?-(145H-M ^7li^e1-nlEl(Y_ch)# ^^cK;m610'ar7fl). 



13 
/ max 



<^7lAi qi^ scale q3^ offset q2fe Yfe RGB<^1 tfltb ft^l Si^H. ^7]S1 Yc7f « ^ Sicl-. Y 
maxfe If7ls1 ^ifl a. Ri.Gi.Bi'^ tfl^ wl-S^ ^7)1- Slnj^cl-. -i^^?]:^ CIE L*S] ^-f ql=ll 

6. q2=l/3, q3=16^ ^>-8-^cf. 

miO ^<^l, 7]^Zk '?3^t-¥-(20)<HlAi^ 7]^l]-7lS)t(Ref_Y)^ ^tt-i^(^)620 ^^1). o] nfl i]-7l ^>a-3|-5l-nlEl(Y_G 
val)7l- "a^^iiK^leSG ^n). 7l §11-71 5]t(Ref_Y)-g- ^«h^2S}- ^c,] S.^^^. FOfe ^7] 

Y_ch(afe Yc, L)21 J£ tflJ^l ;HU2 F()2l <=^l7> 5.a1s)o1 ^0.1:^ ;«il8 £ vfl^l £Sl -^^3^ ^ 

^Aol, ;^fli2 £fe «-^F07> gi=i, g2=0, Y_Gval5l:<^] # "^-^ M-El-tfl^ rreflSS-Ai <a^.^^ai ^ 

7]» ufl A>^^ 4^ Sic^.. ;^))12 ^ Bl-Sr ^EflSl ^dt^l i|7]5jt* Slalsj-i^, ^B3^ ^^FO-Hl SlSfl 

'LV*<H ^ 7l §l|7l SKRef_Y=B3)lr 21 ^] ^VcJ-. 

;^1620 'ct^^l ^o)l, liM'^^a] ^fl^^-¥-(140)ol)Ai ^dta] l|7l 5]t(Y_ch)2l- 7]^ 11-71 5J:(Ref_Y)2l al-i-^ H-7l^^ 
Hl(Brt.ratio)» ^^cl-(;Hl640 ^n). 



-t-^^-l 14 
Brt_ratio = Ref.Y / Y_ch 



^7l ^«|-^141- ol^sH ojcqo^ sj-idl cfltl: l|7l*J:>a-«l# ^tbcl-. 

^^11640 ^;^] ^-Hl, RGB^<+-?-(150)=HlAife ;^fl640 ^7il<HlA-1 11-7l^'S-wl» ^dtsl RGB z^^l-Sl -^^^ofl 
Ii^7l7> W^ ^± 5)t^ ^fec)-(>^)650 ^?il). 



^^-i] 15 
Ro = Brt_ratio * Ri 

Go = Brt_ratio * Gi 

Bo = Brt_ratio * Bi 



^S|-^1421 Ref_Yfe RGB -^^^jVoflAi ^<^ vfloj sj^oH, rqb^ ik^ «1?1 Ref.Y ^^1 vfl 
21 t}:o]s.s., RGB^ ^tfl St^l- ^y-Tiq- ^1-^ q-oi^^i ^ >a^oj gj-s. ^.^ al* §^ "II, ^l* ^^1 "S^ ^ 

21 sn-oi jacf. 

;«fl650 'a-:^l ^ofl. il-7l7l- t8=>S-^ t-^'tl^CRo, Go. Bo)7l- RGB^<+-¥-(150)'>llAi #^€cl-(^l660 'a-;^l)> 
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s. la-a- -g- ^'gsi ^Aicflofl 4^ «g>s-o^ «}-7iJ8£.oii 4= ^^^^ 

>S-s}-el-BlEl >g:g^(l60)fil- l|7l;*fl<H-^(169)S. ^^y^cl-. 

liM*^J*el-°|El -a^-^deO)^ «g'*^:£(Ri,Gi.Bi)* "JJ^ g}-7]^^ofl scale 2Jt*a 

^1<H^5:# <y ^^<^H il7l«^-U 7]^ ^3-lf7i(Y_refer). DR.high. DR 

Jow, ScaleFu ^ ScaleFd7> A}^s|fec)l, ^d\] £. 18^ ^'^BV^-'-i -M'StJ-i^. 

^\^7\^]o]^a69)^ ^7)^^iq-Bl-nlEl ^^-¥-(160)3] J^e^-n) E) (Y_Gval)» -y^^l-ol- «S^>tl^2l g»- 

7l» ^lo1«H ?]-7l<tl5:-l- t-^^c}-. ^7l;qi<H^(i69)^ S.2 S.4<^^^ H-7l^<H^^l*(100, 200, 
300)01 ^}-%-^ ^ 9X^. 

S. 14fe £. 13011 £>^m H-7l<8='S-BF2|n]El ^58-?-(160)fi1 'S"'*!! -f-^SSA^. RGB^^^«:-?-(161), ^^^^7] 
(163) 4e1-"lEl 'a'tV-¥-(165)S. ^^J^cf. 

RGB-tlJl^^r-^deDfe <^^'tl3:(Ri,Gi,Bi)l- "y^^^H l]-7l^5:(Y)S. ^ ^^^^7] 'ia-tt-¥-(163)S. 

m-^^Mt^. ziem- nvef <a^<g-^'tl3:7> RGB^Efl7> o>\d Y.Cb.CrS] ^^S./<.i §}-7l^^7> "JJ RGB^x^ 
«:-¥-(161)fe l-^^Sl-cl-. 

o4A}.«.(i65)fe 5§^i]-7l^A}-^(163)S.-?-Ei ^5H-7l* <a^^:a, ^^AS. i|7)sj=>a-^l ^^?!- scale St* 
^jl Sife 11-7l^^ J^Bl-iHlEl(Y_Gval)l- Tfl-tV^ :f o^. H-7M]cH ^(169)5. #^a1^c}-. 

1^;=^! 5E. 16* %2xt\-o^ °^^^±iRi, Gi. BO^I H-7l^£ofl n^-e)- ^-g-^^S. l]-7l4 ^7\a\?]^ hJ-^^ -S^g^ 

l|7l *liS.^^* M-Efiflfe S.'gO.^A-l, <§^2] l]-7lAl:£o^ ^s.* <i^3] ^7]7} <H^^ ^-f ?1 Dl, giM^l 

;g 0.01 D2 ^ D3» SAlsj-jislcl-. jieIoL Dl-DSSl H-71 iL1iS>^ ^7]^ Del, Dc2. 

Dc3S. S7)^cl-. 

3E 16ofl>^i ^^-1, ^ HiMl-a #7l<8:>8- 5i|-a^-DlEl -a^-¥-(160)sl- ^7]^o]^(i69M ^^^^(^00 'EtTil). 

^^1^71 <S'a-¥-(i63)<^>^i j§^ii-7i* n-i^^^wio ^m. 

m. 

l|7l;*il<H-?-(169)oflAl ^7]^^^^B\u]^ 'a^^a-a-'tll:"!! -S-^sl-<H ^i^s. #7^* 7il-t]:^cK;»i|750 

Til). 11-7l5tSl Til-tV-a: S. 5 xfl^l £. yofl S.^l€ »1-«1- 

^7l;HH-^(169)oll>^1 ^'•71 St* #^^Vcf(;Hl760 ^Tfl). 

S. 17-S- £. 16oil S-^m ^1)710 ^;^121 -^^1 J:l-£olc^. £ 17<H1 H 14<H1 ^^^7] 'S'S-^-C 

163)oll>^i 4^«S^cf. olsV 2. 17* sg5W}-7]l- 7il>tV«V^ ;H1710 '^Til* ^>Hl«l-7ll -a-^^cl-. 

^^21 f,»-7] Y.meanfe ^--g-Sl ^tSJ-^lS^F ^^l It^^i^ 
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16 

y mean = — ^ Yc, 



^^H, S.iSl'a •g'S-fil 3l^<>11 count i= 0. H-71 ^(Y_sum)= 0 S. t!:T^(;Hl711 
^^St Ri.Gi,Bi« 'a^^^c1.Wl712 ^Tfl). 

count ^i^lSl St Ri,Gi.Bi<^l liM 7i]'i>^c]-(;Hl713 ^Tll). ;Ml713 'Sr^l'Hm 

^tth^iiofl si^ n-^ist^i M-E]-i+ sacf. 1 ^«i-4^i3oii 21*1) a* ^« ^ 5a-§-ar i-&oicf. 

;<I1713 ^a^fH^I ?]-7l 1^71 ^(Y_sum)o11 Xi\i^m^]714 ^aTfl). 

^1714 "STi) ^ofl. count 17} 2£e||<a <g>S-^ T^'^^Vfe # ^i: t^^i^I- ^^7>1- h] j1?!-c]-(;h1715 "Q:^]). 

count i7> # ^S.^ ^-f count i# 1 ^7} a]^ ^, ;*(1712 S. l-oV7M «}-^«l-<^ 'a:;^)*-!- '=r^^'^ 
(^1716 ^:^]). 

^1715 'a;^H^i count i7> # ^di ^Ji^l- ^J-^l ^-f -^fe 1171 ^(Y_sum)* %■ ^S. ^¥<^'^^ '^'S-sl Jg5 
H-7l(Y_mean)» ^^^t^(?(\]717 ^m. 

S. 18€- 5E. 16«11 £Al^ ;*)1730 ^;^121 J:#£c.]4. s. 18<H] 'S^m-i-S: S. 14<H] S.^]^ s^eJ-dIe^ 

165)<^^^ ol«> £ 18-i- H-7l^^ 3i|-e)-olEKY_Gval)« ;^1^*>^ ^30 ^4*1-711 '^'3* 

-a^i ^'11710 'S;^lol)-^i J85-^'-7l(Y_mean)al- 7]^ ig^^'-7l(Y_refer):a-21 ^i^liM ^KY.differ)* 

cK;q]731 <a7il). <^^2l igS H-71 Y_mean<^l g]-7l #?J-^ ^^t}7] ^^SiM^I 7l^ol sj^ 7]^ 

^7] Y_referS Af^^cf. 7]^ ^^^7]^ <^^S] ^7] ^?}-ol nfls) JgS l]-?] Stojcf. it}-e1-A-1 oj^ jg^ 

11-71 Stol 71^ 3§^«V7l 5J-_a^c1- 2)-^ <gA^o^ »V7l^7l-7l- A^Sjul. oj ^ jg^ g;^^ 7)^ Sg^H"?! St^-C)- 

«■ ^-f . "S^si i^7m4i7v XL^^"^. ^^21 11-71 ^71- ^±.m: »i^^s.^<\ '^^^3'^]^^ ^j-ow^"?! 

Y.Gval* 11-71 Jfl-Bl-nlE^S. ^l-g-^ ^ Slcf. 

^1731 'STj) 3§^«V7l ^1-(Y_differ)7l- <?}=S1 ^1- 7h;^l'a, cl-g-Sl -^^^^^17* o]^t}c^ l|7l*J:^Bl-Sl-n]Ei(Y_Gval) 



17 

Y.Gval = G.def + {(Y_inean-Y_refer)/(DR_high-Y_refer)}*ScaleFu 



^^11-71 SKY_differ)7l- ■%■$] ^* 71-^1^, c).#2l ^^^18* ^]-%-ty<^ W^7]^^^ 3)-el-D]El* 7ll>i}-t!-q.(^l737 -3:711 
). 



is 

Y_Gval = G.def + {(Y_mean-Y_refer)/(Y_refer-DR_low)}*ScaleFd 



^71 ^«|-^1721- ^t£l-<i1 18011 Ai, G.deffe 7l§ sg511-7l Stofl cfl^l §1-7l<3=>a- i^2l-alEl(Y_Gval)2l 7l^ 



- 13 - 



SDm^ ^2003-0058909 



St* S^SH. DR_highfe Jg^ l^-7)ol] 3jtfl Zk. DR^low^ <3^S1 H-71011 cH^ *l-8- Sit 

scale factor*?] ScaleFuS^ ScaleFdfe ^^ :^v}^]^s\ 3^cfl^a)di*1-8-'^^l- H-Efifl^ ik^<=>]^. 
^ StlrSl -S'^lollS.-*! G_def = 1. Y_refer = 168, DR_high = 250. DR_low = 50. ScaleFu = ScalePd = 0.51^ -^V-g- 
^ 'y' 31^. ^51t7l(Y_refer). DRJiigh, DR_low. ScaleFu ^ ScalePd^ £ 13<^ S.^]^ ^7]^^^s\u]b\ 
-^'§■¥•(160)011 -a^Sl^iSi^ ^^}%■^o] Al.^;^!. ^Dflol?1o|l o^^n 2^^7}^1^€^. 

£. 19fe ^"SSI -gAHH) 11).=. <g>j}.6l 1^-71 S£^ ^7] ^ i^-7l;35.ofl it|.^ 

M-Ef^^ -i-^S-S-^^i, -^^^(170). <il=^-^(180) ^ ^7) >fl 01.^(190)3. t^^^S'^. 

^^.¥-(170)^ ^^(Ri.Gi.BOSl- *g=-^<Hl ^.fl.^ scale St* ^Jl Sl^ ;flH^31, 
scale St* Sife ^)o1^2:(LowScale). ^7l>a^l ^cfl S^s^ scale St* ^JH Sife ;<lH^5:(HighScal 
e)* <g^^^cf. 0^71^1 ff7l<a=^ol| ^Atb scale St* SU^ ^H^^fe £ 13<H1 S^l-g i^-?]^^ Bfel-olEi ^ 
^■^(160H <a^sl^ ^fl-H-tlSfif ^-asfcl-. ^, 7l§ig^||7lS]t(Y_refer). ^^-^S) ig^ H-7lofl cfl^V slcfl 5l.g- sKd 
R_high), <^-^Sl «V7loll cfl^V *)-g- 5l:(DR_low) ^ scale factorS.-^i ^7]^^^^^]^2] ^tfl 

*1-8- M-Efifl^ St (ScaleFu)i4 *1-8- -a^* M-El-vflfe St(ScaleFd)ol ^c)-. H-71^^ 

ii|-e1-niEi ^^-¥-(160)011 "a^s)^ afe f]-7l'g^sl scale St* ^Ji ^fe -a-¥-«fl oj-s)- s. iQofl 

^-S-^ 'a^^liM >Hl«H^J-^lfe ^7] -a^ofl ttFel- ^7] ^^£011 nj-e^- ^7) ^ i}-7l^i<»fl i^e)- ^ 
•S'S-s) #7ll- ;«lloisj.^ 71^* ^^«>7ll ^cf. 

s^2^.n]El ^J8.¥-(170)fe #71^^ j^EfDflEll. H-71 ;^<H-¥-(190)5. #^^1?)^ 4 l|7l^^ 

El ^. 'a^-aSlSl ¥]-7l£) ^iSiSt(Y_low), -a^^^S] «>71S1 ^i:flSt(Y_high), i]-7l'a4^7f ^-foi] 

7l'a^Sl 3)4iSt(AppYL) ^ ^7]^^7} ;g-fol] l]-7l^^S) ^cflSt(AppYH)* ^^7]*§^ ^^¥(180) 

li-71'a^ «J^^-¥-(180)^ ^^.9.(i70)S.-¥-Ei ^#t!-4 f^fl-sl ^7l»a^ 3l-Bf«lE-l(Y_low. Y_high, Ap 

pYL, AppYH)* ^Jil. D>ol^(MICOM)(£>-lSl^l ^*).^^^e1 ^7]^^ jil-el-n] o] 7l$#7l>a^ 2|cH5t(Re 
ferYH). 7]^^7]^^ 2l^St(ReferYL). l}-7l'a4l2^ 71^1^-711^^1 al cfl St(ReferYoH) ^ ^^^"^ 1^71 ^^3) 

7l^H-7l^^l ^dt5t(ReferYoL)* ^^^.s. <^.^ 'tl:£(Ri,Gi.Bi)» <a^^oM1 ^^ii^S. D-7l«a^l ^>3-* 

'^•^SH, ZL ^41- H-71 ;Hlol -¥-(190)5. t-^Al^cf. 

^7l ;<iloi.^(i9o)fe 4el-°lEl ^'g-¥-(170)s.-¥-Ei H-71^^1- 4ei-DilEii. <a^«}-:3i, tl-^o.^. ^7]^^ ^^i-¥-(180)s. 

■¥■£1 ^7]^^7} Ml-oVAi A) J:(Ri,Gi,Bi)oll Cflst) Sj-iltS. g|7]^>a-* Til-a-t}- ^, gl-7l7l- ^ 

'S-^ ^5:(Ro,Go,Bo)» #^Al^cl-. 

S. 20-8: £. l9o\] 3}-e1-nlEl ^^¥-(170)31 ^y-^lj^^d* M-E}-vfl^ ^aHIs/.^, fl-7] ^^al-el-ol eI ^^.¥-(160) 

sq. ^7]^^ ^^Y(171)S ^>3€cl-. =L^Jl liM'S^ ^^i^-afnlE^ '§^■¥•(178)^ RGB>tlS^€-¥-( 

161). l|7l^4iSt ^^V-¥-(174), f]-7lalcfl^ <a^¥-(176). ^fl23l-el-DlEl ^ <+.¥•{ 1 75y ^ ^13^^31- ^lEl ol-a-¥-(177)S 
^^^€1^. 1^-71 «J:>a-3l-el-nl El -a ^¥-(160)^ ^^^V i^cl-. 

l]-7l^'a-4el-niEi ^^^.¥-(160)^ Stofl^i ^"3^ ^.^ss. -^ig* gl-71'afl ^^^efi^lEl -M=3-¥-(i7 

8)o11 tfl«ll ol^VoflAl '^'^^'4. 

^^-1, ^-^^ RGB^x^€^-¥-(161)fe 'a^<g^^J:7>RGB ^Eflo^ Al^o] ;g 0.0,1 «i-7iAij:^ ^«-SH H 

7l2l4iSt <a^¥-(174)s+ l}-7l2lcngt <g^V.¥- (176)5. zl-zl- f-^Al^c).. oj-al-Al 'a^Ali7> RGB^Efl7l- «»l-»d H-7l>tli 

Il-7l2liii5t <a't>-¥-(174)^ <a^^ ^7l st« ^ ^i5t(Y_low)* ^ n ^^f* ;H12s1-e1-o1e1 oi't>¥-(175)fi^ 1^- 
7)'a^ ^^-¥-(180)5. ^^Ai^cl-. 

;M12B^e^-DlEl <gAj.H(i75)^ a^y) s^iiSKYJow)* <a^^2, ^V^j5.S. ^7]^^ ^± scale St* Stfe ^fl 
<H'<jS:(LowScale)» "^^^oMi ^-g- ll7l ^diSt 3Fel-°ilEl(AppYL)» y^]^^ ^ o]^ ^\:7]^^ ^-^¥-(180)5. # 

^7] a)cfl2t ^<L^¥-(176)^ <a^€ l]-7l St-i- ^cflSt(Y_high)* ^^^o. ^41- ;m3nl-el-olEl o^av^ (^77)3). 
H-71^^ ^^¥-(180)5. t-^Al^lcJ.. 

;i|l3BF2l-nlEl «a'tV^(177)^ ^7] ^cJl St(Y_high)* <a^^:51. ^^^S. ^i7]^^ tkS] scale St* ^Ji Sttfe 
^H'tlSKHighScale)* "^^^oH ^7] ^cflgt Dhel-nflEKAppYH)!- n'Ht^ ^ 11-71^^ ^>S-¥-(180)5. 
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£ 21asf i 21bfe £ IQofl £^1^ ^i?]^^ ^^-?-(180)ai H-Emj^ ^AlojU-oic}-. 

S. 21aSl ^7l'g?l ^^^(180)^ l}-7lB|-El-n)Ei «a'a-?-(145). ^?}-Hl51-¥-(181), ^?>^ei^(189) ^ 
1^-71^^ <a^-¥-(182)^ ^^irt §i-7l^^ ^-^-¥-(182)^ ;M11^?V <?3-t}-¥-(183). ;*il2^^ "a 185) ^ 

^^7l3)-EfDlEl(Y_ch)^ ?^7l;(11cH^(190)AS "a^sljl. ^^^S. "^Ki: «li2-^(181). 9i^^aS3). 

Hla^dSl)^ lf7lB^^1■^]Ei o5AV«(i45)^«El ?{-7l3FE]-nlE](Y_ch)«- ^m^S. -^^fil ^^V 

^± ^ a^tfl YJowSf Y_high^ ^^^]^ ^^^(170)3.^^] <y ^'"^l i^-B^f ) E) (Y_ch)l- Y_ 

low ?J Y.highfif Hl51«><H Y_lowiic|. ^-B:^], YJowfif Y_high^ ^><iHl Y_high^ci- -e^^ll- ^^Sfo^ <>|i^ 

<a^^(183)^ ^7]s[s\u]^^ ■^^^iU5)S.^^] ¥]-7lBl-BfnlEi(Y_ch)l- "^^^^4. tb^, "^^^l 1^ 

^ofl t^^^ ^^7]^^3] ^4iSKAppYL)-i- <a^^«.t^, °>ol^(S.AlS)^l 7l^H-7l^^ ^iSKRefer 

YL)^ ^i7]^^s] 7]^t^7]^^ ^:tSKReferYoL)* -a^^^H. Y_ch* tH'S-^S. ^7]^^7} t^-^^ Zk^ 

^^^(185)^ ^7]>^B}i^]^ '^^^(145)3.^^ i]-7i3i-2|oiEKY_ch)i- •a^^'-fecf. ?}-^. 'g^Sl 2^ 

?V 5J ^cfl ^-i- ^^e^■^lE^ ^;^a.(i70)s.-^Ei Y_low, Y_high, AppYL 5J AppYH* SJ^^'^W, Y_ch* 

^3^?V ^-ar-^-dS?)^ ii-7li^-al-olEl o|A}.^(i45)s.^El ^-7) J^eJ-D] EKY_ch)# 'iJ^^fecf. ^V^, <a^ <a>S-fil 3^ 

^V'S^^^i^S^cHsitl- s}-2]-n]E-l ^d5a-?-(170)S.^El Y.high ^ AppYH^ °J^?>^'^, "-V^l^^S^Ei 7] ^^'"71 
•a^l ^c}lSKReferYH)2f M,^7l«a^2l 7l^H-7]'a4H cfl 5J:(ReferYoH)* "a^^^oH. Y_ch* cfl^^S ^^7] 

'3^7> St* Til-a-f.^ ^ ^^4* -^^1^(189)^ #^A1^T:^. 

^^-¥-(189)^ ^ll^^V ^^V^(183). ^-^-¥-(185) ^ m^?-^ ^-^-¥-(187) -y^^^ -id 

s.^ ^ ^^vaim^(i8i)s-¥-Ei <a^ ^^ofl >a-§-«>^ ^vM-fii ^^1- ^^^^ ^7i»a^7> 11-71^1 

s:(Yl)« H-7l^l<H^(190)^ #^^171^ 71^* ^^tVt^-. 

£ 21b2l ^7]^^ *j=^-¥-(180)fe l|7l3l-el-n]El '^'^-¥-(145). ^^Hl51-¥-(181) ^ ^^V^ I|7]a1J: ^a}-¥-(182)S. 
^^^slJl, ^^Vg |]-7l>dJ: '^'^-¥-(182)^ ^fll^^ ^'iV-¥-(183), ^12?^^ <a'a-¥-(185) ^ ^^13^^ ^'iV-¥-(187)S. ^ 
^y^cl-. S. 21ao)l S-A]^ ^a-^lsq. -fi-AVeVjE.^ ^^^^ •¥-^^ ^]tMJ^^ 

^?}-«la-¥-(18lHAi^ ^^'S^* ^'^■■¥■(183). ^]2^^ ^^^a85) ^ ^113^^ 'a'il:-¥-{187) nn<^ # 

■i-(disableH7jcl-. ol-El-A^ liM-a^?} ^^^a H-7lA)i(Yl)7l- ||7l;»fl<H «.(190)S. t^^^t^. 

£ 22^ H ig-Hl £Al^ ||7l ^^l^^^dgWSl -^^ ^Aj* ^Efiflfe 5.^ ^.^Ai 7)^Sl: 'a't}-¥-(20), liM^^'-al ^l-tl: 
-¥•(140) ^ RGB ■g^^-¥-( 150)5. ^A^^t^. £ 22ofl i^l^ ||7] ;^H.¥-(19G)fe £ S.^)^ iv^);^],^^;^.^].^ .^a> 
«H l|7l3)-Ei-DiEl oiAl-¥-(145)7V ;^<q5l$io.t^ q-H^l ^-^J^i-irS) -f-^^ -S•<ys^c^-. ■¥-&°J 

£ <y-^]<4 B]^^ *H^-a-, £ 222) 71S5J: 'a'a-¥-(20)7> £ 4<HlAi^1^ «V7l3)-5|nlEl °i^^a45)S.^^] ^ 
7l3)-E}-njE-](Y_ch)l- cflAlcH), ^7]^^ *j=^-¥-( 180)2) f-^?] l]-7)«a^7l- ^-iJ-fl ^S:(Y1)* 7] 

^g)-7l 5l:(Ref_Y)* ^^l-il-tl-cffe ?]-7l'a^7l- ^^^-^ -tlsCYD* =^^^^3^S. JE^slfe- F()2) xS. 

£. 23-8: ^ ^'^2) ^Aloiio)) n^s. c^^3^ ^7] H-71 ^ 1^71 ^Hofl 4# :^-g-a) «g'y-^7l;«flo).a-»g* 

*3^2) H-7]^^1(Y_DR)# ^^Sr c).-§-3|- ^c)-. 



- 15 - 



Snmm ^2003-0058909 



19 

Y_DR = Y_high - YJow 



Y_highfe -^-^-sj #7| Sit* ^ cii ^•^IsM. YJow= if 7) ir* ^ a^di Sf^ s^nl^Vcf. ^7] 

Y_highfi)- YJow» z|zl- %■ ^l- 7l^o.S. l}-7l7> 10%fif 10% ^^1<^ Sife i}^7]5to.s ^ Si 

^. 

t)]Hl(Contrast)7|- acf^ eSJ-S- Y_DR Sl:*! ^4 ■f-'S*!-'^. 

S. 4 5J £. 22<H1 7l^2t "3^^(20)011 >^i^ ^«h^2 ^ ^«^<43 ^fl sl^fl i^sjfe 7)^ H-71 sKRef.Y)^ 7))^ 

ch) tfl-tiofl i]-7i>a^7> ^^a-^ |V7| gt(Yi)^ -a^ ^^s) i]-7]'a^°ii n^-ej- ^V7i7v *j=^« "^^^ "a 

* 4^ Sa^f. SEtb £ 16 m^l £ 18ofl Hi-fi]. 0^5. H-7) ^^^nj-e^o) (Y_Gval)« ^^it^^ ^i^]^o]^] 

S. 19 5. 23* ^^SH <§^3] 1^-71 f]-7l ^ H-7l^£ofl ^j-g-aj cg^ ^7l;^o1'S-^* ^ 

H-Zlloj ,3^21 <g^ol sl-el-olE] -a^-^-dTO). ^7]^^ ^^^(180) ^ i|7l ;qH-^(190H <a^€«^W]800 

^7)1). 

^^H-71 o3^-^(163)o|]>^i <a^€ ^ S5Hl<a <^^S] 3g5g}-7l(Y_mean)» ^ ^cK^l810 ^n]). ^■&lf7l(Y_mean) 

sq-el-alE-l ^-tl-¥-(165)ollAi "^-S-sl Jg5§i-7](Y_mean)S.-^E-l gl-7|6J:>a- sl-E}-olE-l(Y_Gval)* :^]^^c^(.^]820 ^n). 
H-7l«^8- i^B}-BlEl(Y_Gval)fe S. 18'^ S-Al^a h>s>|. tS^floll o|«|) ^ ^t\. 

H-7lsl4iSt 'gAV^(174)s}- I|7l3)i:fl5t "a-LV-^-dTeH z^-z]- .g^o] |i-7ligfl sldiiKYJow)^^- al cfl sKY.high)* 
^]^Ve}-cf(^1830 ||7)-^^ 3l^5t(Y_low)4 ^i^St(Y_high)^ <^^s] ^7] ^ 7}^ fe^ sj^s)- 7>^J- 

Si^ H■7m3^ S>^1 10% 5afe H-7l5l:0.s. ^:^^t^. 

^-tV^dTS)*)- ^13 ^^^]^] ^-tl-^-dyyHlAi z^-z^- ^l-g- i^7|•a^ ^rtStCAppYU^ ^cflStCAppVH) 

* 7jl'iV^cK;<fl840 ^iTi)). <i^9] l|7l'3^1- ^^<h5>7l ^sflAlfe i^7l'a^2] 7]^o] ^^sH, <^11- ^ *fl 7]^ ^7] 

2lcflS)t( ReferYH)i!> 7)^ H-71'a^l 2j:iiSt(ReferYL)* A)..8.^cf. <a ^ <^ 'S-oll cfl sfl ^7]^$] Sl:l-(Y_high. YJ 



AppYL = YJow - (YJow - ReferYL)*LowScale 



21 

AppYH = Y_high + (ReferYH - Y_high)*HighScale 



<^7lA-], AppYLoif AppYH^ M^]] '^^o^ S>-^€ ^7]^^S] zk^ Six^ Zk^]i^, LowScale^f HighS 

cale-g: zl-zt §i-7l ^H^V^ s^s:^a]^^^o]r:^, s|-e^DlE^ sts} ^a] ofl^.^, LowScale^ HighScale 



-16- 



SJH^SJ ^2003-0058909 

St-S: -S--T- 0.3, ReferYL = 1. ReferYH = 255 

§t7]>3^ ^^-¥-(850H><-i «a^5lfe ^i^^S.. l}-7li^e}-DlE)7> ^^^S. ^7]^4\7} -llJlCYl)* ?J1 

-tttl-cK^lSSO 

^7);H)ol.^(190)<HlAi ^7]f^^ 3|-2l-nlE](Y_Gval)» ol-g-SV-^. ^7]?} S** ?il'a:^^'^(^l860 ^a:?!! 

•a^^ t!- vflsi s}-^7}. ;Hi85o ^1860 ^^^^imio ^m. 

S. 24fe S. 23^ ;H1850 'STil-i- Jicf 'i^>Hl5^7^1 '3*1-71 ?1^ *#S.c«lcl.. je 19, £ 21a, 5. 21b ^ 5. 24«- 

^^•1. H-7m5l-o)El(Y_ch). ^-8- H-7) sl^St 3^21-1^1 el (AppYL) ^ ^-8- ^7] ^cflsJt 3hel-D|lEl(AppYH)7l- ^^wlm 
-¥-(l8lH ^^€cl-(^l85i 

f}-7lJi1-5l-i'lEi(Y_ch)7> al^g- l|7l slitSt 4el-'^lEl(AppYL)iLcl- ^h^^ll- ^^^cl-(;*ll852 ^Til). 

«]-7l3^el-n)EKY_ch)7l- ^-g- lt7l sldfciSit 3|-el-n|lEl(AppYL)^i^ ^^<H1 ;«fll^^ ^<Q-¥-(l83H>«-1 ^q-4^22 
fil«ll tiM-a^n ^^J-^ ll-7|Al^(Yl)* ^«i-cl-(^l853 



4^«1-*1 22 

Y_ch <= YJow. 

Yl = (Y_ch - ReferYL)*(AppYL-ReferYL)/(YJow-ReferYL) + ReferYL 



ll-7l3l-el-n)Ei(Y_ch)7]- 11-71 al^St 3|-el-D)lEl(AppYL)^nf ;g o.^^ H-7lsl-3l-nlE|(Y_ch)7l- ^-g- 
7] alcflsl: sl-e1-DflE|(AppYH).e.c]- e^l* ^'a-t^4Wl854 ^;^1). 

^7lJI^e^plEi(Y_ch)7^ 2j.g- g{-7l ^t3i\tk 3l-el-"flEl(AppYH)Jicl-a^l ^-foflfe ^112^^ ^'a-¥-(185H>«-i 
^23'^ filSfl it7l^^7> ll-7l'tlJ:(Yl)-i- ^^n].(;^]855 



'T^n-^ 23 

Y_high > Y_ch > YJow, 
Yl = (Y_ch - YJow)*(AppYH-AppYL)/(Y_high-Y_low) + AppYL 



H-7lJ^el-nlE-l(Y_ch)7l- ^-g- g^7l Slcflst iil-Hl-D)lEl(AppYH)JiLc}. s m=f-^ ^'a-¥-(187)«HlA-1 ^Sh^24oI| 

H-7l^^7> H-7l>i1J:(Yl)» ^^Vnf(;«ll856 ^m. 



24 

Y_high <= Y_ch, 

Yl = (Y_ch - Y_high)*(ReferYH-AppYH)/(ReferYH-Y_high) -«- AppYH 

;H1853 -a-Til. ^1855 m56 ^7\]s] 2^7^s\ ^7j] ^o)], ^7]^^7} ^^Ag gl-7l<d^(Yl)« Wt7l;HH-^(190)^ # 
^^CK;M1857 
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€■ JL^^cf. ^^t\7} ^ 7]^■v^^2\ dUs.^, ROM, RAM. CD-ROM, ^}7] Efloja, 1-S3)c1ih3, ^^]o] 
El =8-^1 f-ol sa^o^. ?Be1ol fl|oia(6(l* i-ol. olEi^^ :f-^ ^Efls. T^^slfe i^-^c?-. S 

safe as-s. ^-I^HlJi 

■H- ^'g-gr i^-^l <a ^^I'il-i- <S|fe <^1>»-1^^ 7]-^^ -g-OFfi^ -f-^iij ^1 

7>^ ^fe}^ o]s.^el ci.oj:?t ^ ^f-t!" ^AHi7l- 71-^5^^^ ^* <^l*ll« 5}<^li^. ^fef^i. ■& ^^s] ^ 



'S-'S ^ ^^Ife 'S^ ^i^l SEfe ^-f-^-HlAi <^>ij-si H-71 5J/afe lf7l^£o)) n^-el- 1^-71 .g^ 

?3/afe ^711- ^^Airi^Ais -8-^i«i-fe £3^71- sac]-. 



(57) ^^21 -g^l 

ig^^ 1. 

i^21 ^db-^ Cfl^ it7l^7>^^ 1^71 #7>^ ^>ib-¥-; ^ 

^71 l,'-7l^7V^<Hl -i-^SM ^7] 41^21 ^^^§Vfe ^ ^d^^S H-7l^7>^* ^^^t H-7l^7V^ 

•a^^* ^Hl^Vfe «>fe «9'S-#7l ;*iH^^l. 

jgrp.-^ 2. 

*l-fe n ^^^^ ^sJ.o^ z^. ^.j^^S. ^'•7)^7>^-i- #^S>fe ^^'^^ S>fe <S>a-i^-7l 

3. 

^fl l^M ^7] <^^l|7l ;^|o1^^1fe 

>S-7l 4i^2] Sj-riil: ^^^SV^ ^ ^j^^l- >8-7l n A^^Sl ^7]^7}^^ 7l-A}-Sl-fe <aA}.H.^ c1 ^ajsVfe ;5J^ ^ 
4. 

7l^¥l-7li4 i^asi "a^-ils-i cfltl- 1^-71SH# #^*l-fe fl-7l*l- -a^-?-; 

^7] i]-7i^>o)ofl >a-s-«>fe i,'-7if'7i-^* ^7]^7}^ <&^^^; 

^7] ^»-7l*7l-^ofl ^^^}o^ ^71 ^^21 "a^'tl:^* ^41* 2l-Z^-2l «]-7lf'7l-^^ ^^SVfe -8-^^ ^7]^ 

7>^ "S-iV^; ^ 

l-^sVfe ^-tl-?-* ^His>fe -^^^s. 5l-fe -g^S- H-7HH^*1. 

5. 

^H^j-ofl szoi^i. ^7i i)-7i^7>^ -a^a-^fe 

•^71 i]-7)f'7)-^4 ^71 ±^2\ <a^^^l- ^A^SVfe Ail- ^^21 -a-^H^lEl* ^7) A4ll- ^^S] ^7]^ 

71-%=* #^Sffe ^-i: O-S. S>fe ^^^7] ^]o]:^^. 
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ig^^ 6. 

^7) 7l^lf7lS+ ^7) ff7lSl Sfolofl ^71^7].^^ ^7l^7>^ <^^:^; 

'a-71 "a^-iisi- ^^^*>fe ^^^4 ^7V^ <a>a-^ 21 ch«vc^ n-7i7v ^7i-ja # 

^'tlJ:* "S-i!-?-* ^alsl-fe 5)* ^^i^S. sffe i{-7l;qH;a-^l. 

7. 

>fl6^°fl Sl<H^i, ^71 ^^^1 ^7V^ <a-t>^^ 

^7) ^7lf'7>^3!V ^7l it^Sl <a^^:£« ^^^*Vfe ^41* 2^21-21 ^^«!1E11- ^^c^ -^7] A^l* Z|Zl-Sl D-7l^ 

7>^* #^«>fe sf^ <g^l|7l 

8. 

^71 >a-§-*m 7l^^'-7lst^ wnn^ 7l$5J: -g-il--^; 

^7) 71SH-71 iJl- ^7] 2]cflsl:-i- Adt-H] cflt.V H-71SV<*1» i}-7l^l- ^A}-^; 

^7) ir7ls>oii4 ^7] <a^>tl:S:» ^^d«>^ ^ih-i-ofl ^l^SV«1 ^7] ^7l^VoloI| ^-l-si-fe H-7lf'7l-^^ #^s>fe ^ 
7lf^7>^^ #^*>fe RGB^7>^ <a^5l5.; ^ 

cf^Sl AiS. ^Aj€ «a^<^^>tl^^ H-71 3}-efnlEll. I'^eVfe l}-7lJ^El-D|El ^x}-?-: 

^71 #^a<Hl ^-§-S>fe 7]^^7]Zk-%r 7l#5t <a^V.?-; 

'S-71 7l^H-7|5]t^ ^71 ajcflx^^ ^-tV^Sl t-^StAS. 7i]^t\c^ i}-7l*j=>a-al» #^*Vfe l]-7]*cl=^«l ^Hl-iV-?-; ^ 

10. 
11. 

^fl9«<}-°fl sa<H^i. ^7] 7i§sjt ^-a^^, 

5!^ <g>S-H-7l ;<flo1^^1. 
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12. 

4^21 <a^<^^^J:i4 ;fl)olAi3:ofl ■S-'a-*!-'^. if^lsi f^?j-s^ H-7l<8^ 

j^el-njEls H-7l^>S- i4-el-°]El -a^Y: 5? 

13. 

^112^011 9X'^^^. ^7) aj-i-^ <g'ij-H-7l 

^7l <a^<^>a-'il:5:7V RGB^Eflo) aijio]^ |]-7l ^^^^ RGB^± ^uj^g-^ o.S sV^ <^ 

14. 

^7l #^5)t«ll ^-i-sm 7lS'H-7lst^ #^«>^ 7l^Sl: ^AV^; 
15. 

^T*-^ 16. 

^12-^o^ ^O]^^, -^7] i1-7l^>S- -a'S^fe-. 

^71 •a^'^'S-asisi if7i» oiAv«).o^ #^*>^ 5g^i^-7i <a^Y: ^ 

^71 H-71SI- 4i^sl ;«iHAij:ofl -i-^svo^ H-71^^ B^e^•alE^l. ^A].e><^ sq-efaiE-i ^-tV-?-* ^HlSl-fe 

^T^^ 17. 

^7) Jg^ il-711- rt^a) 7l^ 1]-7]S1- W)5lS)-«H >S-7l H-7l^-S- S^e^-DlEil- -^^^S «>fe <g>S-Sl ^-71 

18. 

^ ^^J-« ¥}-7]si ^caas). #^s>fe n|-e|-nlEl >a^^; ^ 

<y^^^^^, ^7) 3i1-e|DiEl ^^-^21 ^7l 4^21 #^5):, uje) <^^^s.s\ ^7]9] slcfl 7|§5l:4 ^± 

7l§Sl: ^ H-7121 ^cfl 71^2)1:4. 7l§aoll -S-'a-«1-<^ ^71 'y^«g>a-i!JL4 ^7]^^7} lf7l^:£ 

♦ sffe ^M'S^ ^^-^-l- ^«1«>^ 55* ^^.e-s <g^s| ^7] »a^o|i 4# ^-g-^ *9^1l7i :^o]^^], 

^=f-^ 19. 

^llS^ofl S!io1>^i. ^7) gf^-a^ *^^-¥-fe, 
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S. ^<8^S. <3^2) 1^71 ^^ofl n^.^ «3>*lt7l ;HH^Al. 

20. 

^18^<^ 9X^^^. ^71 ft7l^^ 

^7] s^e\u]E]s^ ^7] <a^<3^>dJ:2l «]-7l2) ^cflstaf hU^H ^7] ft?] 3^e)-olEl7> <Hi^ ^^6\] 

§]-7) sl-el-nle-iofl -§-^sl-<^ ^7] ^^ts. i{-7] «a^7l- cf^s] #7) J^et-nlE-)!-^ ^^V-t |t7) 

^71 H-71 -a^?} ^^^a Cl-^S] Wt7l ^ ^7] 'U^'&<=>\. ^^7] ^^^iLofl ^-§-*>fe H"?] B|- 

21. 

;h1201}<h1 %l<H^i, -^7] f|7l 3^e^-ol e] ^-tV-^-fe. 

ft7l >a^«^ ^-S-^ <8^H-7l ^«H^^1. 

22. 

;Hii9* vfl:^i mo^<^ ^7] <i^^7] ;^H^^m. 

^T^^ 23. 

^71 i,'-7]^^7> H-7l^J:ofl ^^t}^ 7]^^7m% 71^21: ^-t}-^; 

24. 

'S-71 'U^°i^^S.^ ^7] di^ ;Hl<H'ils:<>il JL^€ -a^-H) -S-'a-sV*^. ^7\3] l^em lt7l«j=^ 

s^sl-nlE-l* ^'tVs^<H #^*>fe ^^.^S. -^^s) H-71 <a^o11 tt}-^ 21^2} <^>y-§}-7l ;*IH^J-^1. 

^^th 25. 

^71 <y^<^>a-Aiio| ^'iVsH ^^g}-7i -g^iv-?-; 5J 

^7) §]-7ls+ -^7] ;»l)cH'ilJ:°11 ^7) ai±o)1 ^'a-*V<^ ^7]^^^ 3^B^v]i.]M. ^^^c^ #^s>fe 3fe1- 
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26. 
27. 

^71 'g^<g'S-'tl2:7l- RGB^eilsl ^±0]^ i|7l ^«Sffe RGB>tli ^um^ 5!* «V 

28. 

^T^^ 29. 

^] 28^^o^ 3X°\^^. ^7] n ^j^^s. ^^7i^7>^^ #^«vfe ^71 21-^011 cut!- i]-7i^7i-^3}- ^71 

O.S <g^il-7l ;Hl<H»8-'a. 
30. 

'S-71 ^dt:» z^- ^^^54 ^7] zl- >3-g-sl 1]-7|^7V^^ 7>>tV«V^ 5!^ ^^i! ^.^ 

^T*""^ 31. 

^71 §|7l^7>^ofl ^^eH ^7) 4l^o^ OJ^AIJ:^ ^^Sf^ Adl* Z]-Zl-Sl ^7]^7}^-t ^g-Tfl; 5J 

32. 

■^^ it7i^fl°i'S-»a<Hi 9X^^^, 

^71 ^>7H ^^em 7]^^7]t #^«>fe ^7}): 

^71 7l§l}-7lS} ^7] ij-7]2l SVOH ^-i-Sj-fe l|7lf'7l-%=^ t^^Sffe 'STi): 
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igjjL'^ 33. 

ajcflst^ cfltb it7Hi >s-§-«m "iin: 

^7] ^7]7.\o]<^^7] <U^^^^ Ait«ofl -g-^SVol >a-7l 1^7l*>olol| >3-g-«V^ §{-7l^7V^^ 

s *Vfe lt7l;<ll<H'i>^. 
34. 

cf^sl ^Aj^ "a^^^'-'tl^'H] ^-g-*}^ ^7] #^sVfe H-7131-el-nlEl -a-LVaTil; 

^7] #^5)t<^ -a-^svfe 7i^i}-7i5t^ #^«>^ 7i$2it <a'a:'a-7ii; 

jg^^ 35. 

^134«J-»fl Si<H^i. ^71 ||7lB^^1■^|E■^ ^-tViJiTilfe, 
^^«^ 36. 

^134^°11 $X°]^-\. ^7] 7]^ik ^^V^/^lfe. 

•y^^ ^i<H^siofl cfl-g-s]-^ 7i^i}-7m «*l-8-5^<^, ^7] s-^iton 7]^wr7isit* ^^^^ 

5}^ 5).^ <3^^7l ^lH«g-^. 

37. 

cf-^fil .9.^5. ^^^^ 'a^<^'iJ-^^s+ 4^^2i ^fl<HAi:£<Hi ^^bH. iiM^ ^^^Vfe ^i7]^^^ 

^7]^^ ^^^^v, ^ 

^t'^ 38. 

^1-71 <a^<^-^^:£7f RGB^Eflsl AlJ:oi<a ^7] ^s.S. RGB^aS: ^^-'S;^)* c-1 -^al^-i- o.^ s>fe 

^T^'^ 39. 

^fl37ih«Hl ^o]^^,^7] l^7l ;Hlo1 13:7)1^. 
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^7i <a^<^^^3:« ^^^^m zi-zj-ofi ^71 ii7i*j=>a-aii- -g^-a-sH t-^«i-fe -a-dt^ -s^-a-'a-^fl* ^ai^-i- 

40. 

mm<^ sx^^^, ^7] i{-7iBi-Ei-uiEi 'a-a-'Ei-^iife, 

^T^^ 41. 

-^7) oj^^^-iissi Jg5 n-711- -a-a-sH ^$^-7) ^ 

^5 ^7li4 i^^^s) ^flo^Ai j:<Hi ^i^5>o^ t,'-7]*j:>5}- 3l-El-n]El# -a^V^H t-^^m s^e^-niE-l ^-tV'^Til* ^uls> 

42. 

;Hl41«cj-Hl Si<H^i. ^7) 3^H^■DlE^ ^<4^7^1^. 

'*7l 3g5 if7l» 4i^Sl 7)^ ^7]S\- H]57«:Vct| ^7] H-?!^'^- J^e}-n]El» ^^^^ *>fe 'g^Sl #7] 

43. 

tii-'^^fii ^^j^ ib^si ;tiioi>ii^oi| -g-'a-sM, ^71 <a^*g^^^fii n-7iai ^cua^ ^d^^t 

5J ^7lfil ^tfl2t2|. alifc?!:^ #^SV^ ^^^]^ S 

7l§5t 5J ^^J-€ H-7lfil altfl 7l^5t2l- 7]^5jt'Hl ^'a-*V<=H ^7] <a li^7l'a^7l- ^^J-^ H-71A1J: 
44. 

^43«J-o1] si'H'H, ^7l lt7l'a^ ^WtI)^, 

^^7] "a^'^^ih^i j:ofl ^^t}^ ^7] 3\-s]-u]B]% ^7] 3^e^-olE■^ ■a-^'a-^i; 

^7] i>7| 4e|niEl2l- -S-71 <a^<a>S-^^£l gi>7l2l ^cilstsl- ^4iS]t* a)iii«-v«H >y-7l if7l jq-ehniE|7l- <H2=. 

^71 ^^V^^Lfil- ^7] H-71 ShS^-olEiofl ^^eVo^ >S-7l ^7] ^^7} ^7] J^SfnlEl* ^^y-t #71^1 

45. 

^43^«>ii 5a<>i^i,'a-7i §^■71'^^ *W7(i^, 

-^■71 "a^-^^^so)! ^J^e>^ #7] 3^e}-DlE)l- ^7] 3i-e)-niE^ <atv^;^l; 

^7] H-7) S^el-BlElfif ^7] 'a^-g-y-'tliSl ^7]3] ^cflSt^V 2|4iSjt-i- UjiasVol >S-7l l|7l Bl-El-olEl7> <Hi^ ^^^] 

>s-7i ^7] afefniEioi) -g-<a-si-o) >a-7i ^?vts i}-7i 'a4H7i- n-7i 31-ej-oie-ii-# 
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46. 
47. 

>1]44*J- SE^ ;Hl45*j-'Hl Slol'^i. ^7] °^^t^7] ^^iH^S-'S-a-, 

48. 

^71 ^'•7)'a^7i- ^^d-^ §]-7i^i:ofl ^^t}^ 71^1^71^^ #^sv^ 7i^5;t -a-t-va-Tfl ; 

■^7] 'a^<g^^j:i- ^^^sv^ z]-z]-<H) ^71 ^^Hi* ^-a-sH .s-dt^ 'g''t>'a-?i)» =f-»m^ ^ 

49 

-^7] •y^'g^^^i^ ^71 ;HlcHAij:oii Aij^ofl -S-'a-rM, i>7lsi ^^s] ^^sVfe Il-7l^^ 

^t'^ 50. 

^7i •a^'g^ih^ss] «t7)i- <?i<i5Voi ^^^^ ^*§}-7i ^<+'a-^i: ^ 
^150^011 sa<H^i. ^71 jfl-ei-niEi •a-tv'a-^jm, 

^71 5g5 ii-711- ih^Sl 71^ lt7lfif ^71 H-71^^ 3^^^■tIlE^l■ <a>i>«>fe- ^^-^S <^^Sl ^7] 

52. 

^150^ £^ ;*fl5i^«>ii 9i<^^t ^7] j^E^oiEi ^^'a-Tim. 

^7) 'a^<S^Ai±7i- RGB^Eflsi Aisiojig ^7] -<\s.s. RGB'tlJ: c| ^al*!-^ ^^^^ 

53. 



- 25 - 



SJ^m^ ^2003-0058909 



54. 

^7l ;«0<H'8-'aoii oxo]A^^ 

^7) H-7121 'ih-g-SV^ lt7l#7l-^^ t-^^V^ ^AV. 

55. 

l|7l^flo1»S-'a°fl Si^^i 

•^71 ^cflst* ^^<^ t}]^ 11-7loi| >S-^s>^ 7l^lV7l» #^SV^ ^arTfl: 
'S-71 7l§il^7isf^7l ^cflsit^ Aihofl cfl^ i]-7isMS- 'a 

^7l «V7)^].olsq. ^71 •a^'tllLl- ^^^sVfe -§-^5}c^ >a-7l g]-7l^l-o)ol) ■>^^t}^ ^7]^7}^-i: lEt 

^71 .a-it-i-si- ^7] n-7i^7>^oii ^la-syo^ >a-7i <a^Ai:g:* ^^d*>fe ^^•z^•21 ja-dion cji^v 

56. 

^^s] AiiS. ^^^^ <a^<S'«-^l:ofl n-71 j^EtDlEii- i}-7l3te}niE-i •a-it'S;^!; 

^71 #^stoii >8-g-si-fe 7i^it7m^ 7)^sjt ■a^tvia-Tfl: 

-s-?! 7i$ir7is)t^ ^7] ^cn>a^ <?i'a-¥-si ii7i^>s-Hi* ^7]^^^] ;Hi>i>^?ii: ^ 

57. 

^^^^ •a^'S^^sfi^- ^floi^^ofl -§-'a-«v<»i. f{-7iai ^?}-2i ^^asi-fe ^^w^ 

safe 7i^oiisii. 

cf=^s) ^^^^ <a^'^^'-<J5:fil- ;^flcHAi^oii -g-^sl-<^, -^-71 '?J^<g'S-^3:s1 ^^7]3\ alcfl5J:2|. 

^ ^^J-^ l|7ls] alcflsJtal- alitSJt* #^sffe sj-el-nlE) ^^i^Til; ^ 
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£?1 




(Ri.Gi.Bi)' 



30 



Gval 



20 



Ref-Y 



.10 




dif_Y 



60 

R—vec 



"61 
G_vec 



-63 
B_vec 



,51 



'65 



100 



,50 



,53 





lnc_Y 




.67 


RGB ^7\%y 






lnc_G 




lnc_B 


,70 


- 5i« 2*^¥ 



(Ro.Go3o) 
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(Ri.Gi.Bi)* 



-30 



Gval 



20 



Ref_Y 



^110 Y 



W7| 



130 



W7| 



dif^Y 



200 



60 

I 



RGB 



lnc_R, lnc_G 
5b lnc_B 



51 

etl¥ 
T 



(Ro.Go.Bo) 



70 



300 




(Ro.Go.Bo) 
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Ri. Gi, Bi 

~T~ 



-400 



Y = Maximum (Ri, Gi, Bi) 
\ 



-410 



420 H Ref^Y = F (Y. Gval) 
\ 



Gval —421 



dif_Y = (Ref_Y - Y) 
i ~ 



— 430 



lnc_Y = dif_Y/Mox_Vector 



— 440 



lnc_R = lnc_Y x R_vec 
lnc_G = lnc_Y x G_vec 
lnc_B = lnc_Y x B_vec 

Ri 
Ml 
Gi 
Ml 

B_vec = bl X 

M 1 



R__vec = bl X 
G_vec = bl X 



(M1 = J (RixRi-fGixGi+BixBi) . bl=scale %*^) 
I 



— 450 



Ro = 


Ri + lnc_R 


Go = 


Gi + (nc_G 


Bo = 


Bi + lnc_B 



— 460 



Ro. Go, Bo 

t 



— 470 
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520— 



Ri, Gi, Bi I — 500 



Y=olxRi + a2xG\ + o3xBi 



I 



—510 



Ref_Y = F (Y, Gval) 



I 



Gval 



lnc_Y (=dif„Y) = Ref_Y - Y 
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